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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a driving method 
for liquid crystal display element which can display in 
uniform density by excluding the influence of crosstalk. 

SOLUTION: A display state is switched by impressing 
pulse voltages through scanning electrodes 13<|-13N and 
signal electrodes 14-|-14M arranged in the shape of a 
matrix on liquid crystal having memory property. The 
lowering amount of density caused by the crosstalk of a 
voltage impressed continuously to the impression of a 
voltage corresponding to the prescribed density to each 
pixel is previously calculated and a voltage corrected 
by that lowering amount is impressed to each pixel. 
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CttitR*a>fBa] 

[is*iai] ^yti^-f&jiicv h'jtxnmz 
a cT/«j^tEf epad-t •& c t T'm.7a#.m y 
saiMS^a^-roffitli^auifcivc, 
! &ii*rcBiTsaftic>jj6LfcajiA<Ep*p$*if=ai=?i# 

S*»tt*L, *©«T«#SttiELfcttEE**B«l:: 

EPinr set, 

t r * aa*a*?a>Bik2r&. 

[fS#Jg2] fiJr«iSSlc«J£:LfcSJEI*«!SE<D/^UX 
[0001] 

c^Bj(DB-rsa«»if] **9if4. fcjia^j^ftffi 

«^*-Tja B B B ^fflLNfc-7 h U 9*ffitt<D;R£££aAa 

q%*?a>HM;&&f=H-*-«. 

[0 0 0 2] 

[S£*(7>ftffl5] 2»(7)Stsr B 1lca U*^f 'J -:/-j7;$JlXI4 

•r-5<t. fcSA^u-^ttggir&y, <gi*«E/^u;*£ 
EP*D-r -5 1 Z> * — -h ;u a =. -v ? «® ic S C t A<*0 £ *i 
tl»«. fit, *^>UB#&l4n^£ii#^£iQ* 
* c £ < ^-ottaS SSttlHIf =a y 
[0003] ^"u— :f-tt&a>ttfttr<7?£p. aftAoT 

!4lB»r**Ntt*i:, *-tt«T?(4«*A = P ■ 

a. *ttasai=wg.3Mie«jixr««M*$ttit. me 
[0004] croid^sa^SR-T-i-fci^r. fcgka 
a**ixaauc< <tts. aot, camttswai, 

[O0 0 5] 'M^h^f-f^ai, X— /< 

h 'J * *ffiU)l-4 y ^®^cdsbis$ 



fir 3 JJMsfiv h 'J $ «fc affinitive 

l**i^S5 2 5 1 0 4 8#a^SfflSic^fl^^^ri^ 

a o 

[0 0 0 6] 

mmm&L&^tTZmSZl *S*#l*!g5 2 5 1 0 
4 8#qq«B«l=M«$^=JHM? h 'J V *ffi8)0>;fr}£ 

«sa*?u fflwranctta*-*-^*^— $iz*ntLtz 

1=14. a#saic^s®iiG>SGE£o!>aa<sfcs£ ^u— 
*;u3=v^«ai=r«fc»i=i4. aa-aaicaa 

ISOIE <t a>S?!><j$ A * ^ Lx— ^-«»|=-r a®E «fc y 

t{gi^miE^»n^.i>o ii, ivrfuDit-s-ict. 

^nina-ett. hit. «awE*<— a»*& 

do 

[0 0 0 7] LA X Ls a#«ffi®E<k LT+#lC«l*ft 

aaa*a-T-T?i4, yttsfij^ itwtft 
ic »*a*»f**<-«fT*>*ifc«i4. s^^-^ir^ 

^^(oa^ro^o^s^-f >i=MJ5-rsiss5i4. 

JUKlcS^iiSti-S,^<roism(0^ax I — 5<D3Z&$: 

a^^OT^s^-f >i=»it"r*H«i4-f-4i 
jaBi=»^a**ia®a*^^i>fc«), va*b— 20) 
«i4'>&i^. aax^aBKiz^u— ; 

-^-«^A<s#5a*^fc^i=. ttiinmo&mu >a> 

A<S#ii*^.f=micl4. JJe<D3feaA«|IHt&*ii**-eaEE 
A<aD*t>;ft-5ciA<£:lvZ>-e?ax | — ^ii^< ^cl^ 0 
[0008] *-CT% *^B^(7)ge*Jtt % ^a^h-^© 

l r«3 - <ta« ■<? a*r * c t o -c * * a» 
a«»^ (DKio*a*tt0t*- a c t icfea. 

[0 0 0 9] 

», *hb^i* v ^'jtt^-r&iicv h y 

ai:r/<;uxaii$9iio-ract-ea*jRfi8$«iy«ii 
&;i£na^i^<Dffin;5;£icfc^-c. s-saicBf^ajs 

I = » J£ L fc ffi QE A< EP A D * H tz I = ? I * fit # EP * D $ ti -5 « 
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[0 0 10] 

[001 i] ap%. **wi=«k*itf % *ti?*i<r>wmo) 
?<&S£^MiELfc®E$^Tiigirf *p 

[0 0 12] 

imsM<Dmmmmi hit. *mcssss$^ 

[0013] (jfcHS^sft^a^fijc) E1 1 lc*fgB^A<jiS 
ffl**t£$Sga&SUfc-?-i O^iL, l3 2lc-5-05SEijj|HlK 

MJiJt NfTA^'Ef-SiSSIISM x N<7)*i^B-7 h 'J £ XiBS) 

[00 14] 11, 1 2I*H$ 1 2 OtfmOTtf'J*— 

TO (Indium Tin Oxide) SB^ffiHl 3, 1 4jb<FJrS 

ffi 1 4 1 5 liiSS 1 O ^ mOT^flMSt 

X*— y-T-fe^„ 16l*^Sg. 1 7l*j«SKP-y^U-v 

h-e, mmitf&a, • tttnitdn i sjmlti^. 1 

[0 0 15] i&iktmt LXlt. Z-^*r4 V<7&a,MN 
1 0 00XX (^yVttffiD IC^ST?a 
$jS$-B--5fc«>|c*'r K— hS-8 1 1 

£4 3w t %IS£L;k*m£ffll^-Cl^-i>o tttt 
tttttLTtt. 5fcM£F»ai&8JD AROCUR 1 173 

(^Atf-f*— ttSD £ 3 w t %iaxfc-tH67^ u u 
-KR7 12 <B#{b!E*±ffil) £fflt*-ci*.S. CCD^Hi 
W4tmS§»*4<t^MSH:8 0 : 2 0<7}fi]^T-;S£- t 
fc 0 »B • «ttttt*K 1 8 li& B B B tf^£8lfig*t*4£.£ < 
;g£L.fc&, X*— tfl 5^IfLfcifi1 2 icJjgjT 

nn zmm l x mmttn &m-$; $ 1* •& „ 

[0 0 16] (SS»®E) 12131*, *£&J6ff*fgT?m^ 

1. 8 2 £^h.^*ig5l *;ux, f 2fM/^ 

•f X;^l,X8 oro^EVthli;^a$^>^- hP e-y^tf 



SmEgp^r-jSalli^y^- hPbf-v^ttagicfcy , 
v -V 7 -f X/ *;ux 8 O tfiL *, T A< X EP *P® E A< O 1= 

^a)A^ors^bLT^T<= fit, -t-&m^ 
S*»<t<BiiizSai^/'?;ux8 1 . 8 2 ^EPAn-r-Si:, 
0>/<;ux mEO>*#£ (Cfe y . SEA^^txt 

[0 0 1 7] 12141*, SSagiSfR-?- 1 0CDS.-51i^A<|2l 
;UX81, 8 2©^E$f L, «£$ai*S */UX 8 

1 . 8 2 ^EPiraLfc^ro^BKos^m^^-r. 

-5 . Sii^z ^JUXSE £ V th*> t, V f c<Dffl<Dmz-f Jh.lt 

[00 1 8] I2J5I*, S«1 3. 1 4 < &l/;-fcH!CEPAn£ 
^•SmES^^^f. 121 5 tf>, *SmSSEI*i&-5^4 
ifii 3izEp*n*^x^mE«^^^-r,, «-^««imEi* 
fe^i^tsi 4icEpan£;h.aaE£iF-r. fsanEi* 

;"5a1ilcEnAa$*i^mEr-, ^SmSmEi:<i#mtS®E 
•tco^ro^E^Epins^^c^icJtc^o jtsmSWEfi 

SEVthOT/^UXmEri&y, N^£fl1i1 3(75-5 
^.S^ii^^^-pili^lc^Lfc 1 #*£ltKEPAD£;h. 
•5. <l^-mfiimEI**§mfii«E<7)2S@i: SSBCD/'? 

7uxici?i^ Lfc/^ux^E-e&y s ^EvciiS^ji^ 

t ^S<7) JSSt^lcpE t r 0 c> V th- V f com. £ t 
-5. Stot, i&iHlcli, |2l5(DSTiaic*-r<fc-5lc-< — 
•>A'7-CX/Ol/Xi: L-CVth(0/<;i/X®E, Sii^^E 
t L,TVw(73/^UXffiEA<EpJ!)P$ti.5, CCT'/^xffi 
E vwli V th t> v f cFeKDM ^ i: ^>„ 

[0019] ^zizTHTmmmmizssi^x. mam^m 

^1 OliUtB^<7)f=*5lclifiia5»0)^l21^Lri&-5. ;"Sb1 

«*/<*;ut Lxmmzfr&o msi 3i, 1 32. -. 

1 3j. ••• 1 3Nl*^2El^g. 141, 142. "-. 1 
3 j. -. 1 4 M l*ii-5^«-efc£> 0 
[O0 2 0] 5 7 liiHfc-r— S« ^ ') t», SAS^X?- 
1 oica^^-a-^iintS^-x— 5iA<1 U^^fcy 8 t*-y 
hCD^— S« t LT^S$ft^^^^:t^-S„ Mfifr— 9 * 5 
7^0)7— ^(OS^jX^Jili^lftiT&y, -E-<D§JiB^ii 
T&fSS-TS. ^:;-S B a B a^^1 0A<a>tfj.~ Ji 
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'J 5 7l4P>tfjL — £(DVR AMIZtgS-f £o 

[0021] saitzmmmm^T'. mm?-*** 
^f-^^, *2m®igifliEiK6 5&i;««*affi 

6CD®J®^tT"5o 7 5 14**7*— *«IE»-C, 

^pxi — ^ofcfiiE, o^yiu^-r— ^ y ^ij 5 7cd^ 

7jkTr-$%7t\Z^ <7 DX I 2 (B fi £ ^ U -E-*! 

[0022] 7 6(4/*x-e, iSf-^^^us?, gg 

0>IE2L SMWfflJS 8^a>Mtttt#«tf&&;h,6 0 5 9(4 

UbBIK««PtB5 8]^&jt>*mitaK6 
5^2^*1^—$ £i££ 0 6 0I4X hP~^|f§^ 
<&fctf><Z>ft#8i, 6 1 l4£Py^£i££fc#CD{i-^*gT? 
$>Z>o ffi-§-^6 7 1, 672. — . 67j, 6 7n(4, 

^ftlfltfil 31, 13 2. 1 3j, 1 3N 

[0 0 2 3] ^Sm^|glSlHl»6 Sltzs? hU^H 

5 at K^-f/<6 5 bt^bi^o ^Sfav7 h by 
X*6 5af4l hNK(Cfflf/$£*U fl^-«3|5 9^b 
KiS**ir < S-r— ^S«*«6 1 fr£$niJ!£*tT < £ 

6 5 bl*im*6 O^blniS^+LT < hQ~^{I# 
U:|^#]LT. KUvX* 6 5 a^f- *£^aEVth 
lCUK;u^L. {g-§-|*6 71. 6 72. "\ 67j, 6 

jO 0 2 4] 6 4liffl»|jrC. MkBIIMfMR5 8*i& 

m^nmm®&6 e^tftsf-^ e 314 
x ha— ^fg-^^iHSfctoaXi-^ja. 6 2 14* 

a*fc»(0«#*-e*4 o flt4Ht6 8l. 6 82. 6 
8j, 68MI4. f^*lf§lftl 41. 142. 

14j. .» 1 4MlcA#*«*S$ttttr«f=«)(D 

[0025] m^mMmW)\9\&6 6\t*sz> huvx*6 

6 a t K9-f /<6 6 b ifr&ft&o -d-^m^v^ h Uv 
X*6 6af48tfy KMaiZ«ia*n. fft«6 2»& 
lES**lt<Sf-^Ji^6 4 3^&|ga$*lT< s 

6 6 bi4«#«t6 3^6teas*tir< 47 hn-^fi^- 

ICH^B Lt, h L*5*X* 6 6a 0f-^ £ IC 

J&CTWEo (V) A^&Vth-Vfc (V) (DJSfflClU* 
JUX&U fit»6 8i, 682. ••*. 68j. 68M 

[0026] (BMttft) El 6 fc^gafii^liHK 6 5 

0>ft#a8»£5^ o ID 6^. ir — -Jr. £ □ -/ £ , XhP 
— ^14-f 5 9, 6 1. 6 0JI GTBMEI 

»*j»»5 8^&ai&*LT<-6«*-e**. ^sm^a 

2)1, 2, 3, 4f4«*»6 7l i 672. 6 73, 6 74 

icta*s*i4«ii-efc*. BMSBttHflss 8^ 



ffitSl 3fc|lg#(zai^$4x^ 0 SSlffifflA 1 . 2, 
3. 4, -<D«Ef4, K5-f/<6 5 blZjcy VthlCL/K 

J0 0 2 7] H7|=«#««mtilg|»6 6(D«#»»$ 
^to H7T?f4ftS«ai 3j, 1 3 j+l^iStRS^Tl^ 
**-f 5>yifi«0)iS»*SLT*5y. ff4«8l 4C0 

So 

[0028] 5*— XhP-^14 

-t*L-?*Lfi#M6 2, 6 4, 6 3 £fflCT5E!8®E&fflffll 

»5 8^&a66ttr<««^-e*4. flrrafmjj i it 

«*«6 8 j|Cffl*$*t4»ffiT?fe* D SglS[B]8S$IJ»giJ 
5 8«>&fflMl-f*6 2^Jli:TJSe>^fcT ? -^l4. *>?h 
bvX^66a^y7hLTSb^ XhP-^fl-^rc 
^Lti^-lffil 4lzthto$ti& 0 Btt[iI&ftJffllS|S5 
8A^&2l6ttT< 5^— £14 1 MfMifeiJ 8 tf y hcD^r 

— *-c*y , e#m«ii 4^h$sumx s tf^ h 
/^uxsatMx sfliic&o-ci^o «#mifcHA i <dm 

EI4, K7-f/\*6 6 blC^ y v7 HUvX* 6 6 a fllC 
8 bf-y hT— SICjfcCTO (V) fr£>Vth-Vfc (V) 

[0029] 06. 07 fC^-rff^-^Sa 13, 14 

3 *>7&2mfii 1 3 ic/ ^ux «BE*<HUin * * *ifc 

H*rci4. ma$Lfc*2®aa*tm-^ffiffiai*<Dsa) 

«IEA<BMiPS*tr»*a^3&<fT^*L4o iSigl 3lc 

[0030] (^PXI 0) yklZ^ <7PXh — ^7lCO 

l^TlftBW^o 0 8[4i5E H s H a^^-l OOlIffi^S 

^b#(c j tso)^iigi 3 j. i mscDm^mmi 
4j. a^itk ( i . j ) izmu^^i^mE.^7r^ 0 m 
8*. ^fiafiii 3 jmEi4 j mB<Di£&mmi 3j\zw 
*a$*tsmiE> §ft«i 4jmiE[4 \ msom^mm 
1 4 iicFn^p^+t^mjE, mist c i , j ) mmtmrn 
(1. j) izwm^^^K^TfkLx^^o ^fim@i 

3 jmE^l/Him ( i . j ) «E<D*ffi»»lctiit&:|x 
fcl. 2. NCDS#l4^S®ai 3<7)#-§-^^L. 
-t(D/^UX/><i:(7)^SSffii 3 0>»a*.a»lcBlJiP*tifc 
: tc7)T*^)'5^ : ^■^LrL^5o ®^ (i, j) WEI41EU 

ffia««sraicu* ( i , j > rzH3jo**t*±-ca)affi* 

*LTL>SA<. CCD : 5^,S^a^^^Cffit^b^^S(7)l4, j 

o>/^x-efcoT. -t*Lmno) 1 *6 j - 1 . j + 1 
bNCD/^uxi4S^Jx^[z»M^4v\ o ;ux-r?feS 0 i * 

bj-1 ^/N°;UX(41j^ ( i , j ) ^OS^iX^fllcEP 
BBLT(4W<7>»»t#7LttL^fcft. j+1^t>N(0Sii 
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<*/^ux£-7 ox h— y t LT&5. 

[0031] wm^-omz&frmzirommtf&it&f 

px| — ^/^uxanussii. 1 

/<*jkd£ j ?fco@i^a)git4^ i — 2a>[s)3&iiN 
- j tsj-e&So ^fc. <t-s§-s*n 4c:Epan-t-5/*;ux<D 
^iEi*s*-r 3 ^r— * reft c x o v f c£ X'-^it-r 

[0032] xmt&mmxit* &mm(om7jifem.$:t$>- 

A^-lc^e^ J: 5 HIE Lf=^— $ £§£&<kc 1 1= 

— • S'OSajltS^T— 5»*iiEaJ7 5 (U2#fig) T-ffo 

[0033] (filES+S) KIT. ^OXI -SMCfcSa 

T ( j +1 ) =Ts ( i , j ) • [1 
T ( j +2) =T ( j + 1 ) • [1 - 



-f-g>„ ^PX h — ?<D\Bl$tU*— Offltfigl 3A<iHiR 

xt- i 0 msxmm ( i . j ) itftMso 

j S§<D/*;uxT'3#&<^A<m3;h-S<7>T. itl~j 
-1§la>/N\iUXS¥l*. QDX (i. j) IC#LTI*->D 
XI ^f-fcb&l^ ?PXI j + 1 ~N 

( t , v ) <k-r-i>. l^, ( i , j ) [zELSSmTs 
(i. j ) <D&£&fr$ft -otz&* j+1^bNilffl 
£nx h— <7 < mK$:§:Htzt£<DWm ( i . j ) <D£*f 
?To ( i . j ) li, j+1 ji^bNf iffl^PX I — 1 
/^UX<Z>!!!i£ v (i+1) J^t>v (N) , -t^t-f-'tLCO 
*PXh— •5>*ffi*»ltfcIt«<DK#t*£T (j+1) 

a*&t (n) tit, KiTroxt (D ■ew-nc-rsct** 

[0 O 3 4] 
-a [Ts. v ( j + 1 ) } ] 
— a {T (j+1), v ( j + 2 ) ) ] 



Tc ( i . J) = 

T (N) =T (N- 1 ) • 

[ooaslttot. fftitfi, j ) ic. 

[0036] T = Ts ( i , j) - (Ts (i, j)/T 
c ( i. j) } 

[0 0 3 7] roJSW^^S^^T-fcltli, ^PX| 

2££lffc&l-iS&<BJ5&3MiTslCfc.5> 0 fCT?, T 

CMP ( i . j ) =Ts ( i . j ) y 

[0039] MiEfiirof+^;i^ijiBj^-^ 0 egg 
i-s*f- ^tsiESii7 so^p-v^^-ry^f^Aif^ 
■To 9 o lie put, tfuEmomm&.itw&T—z * * 

xi — <?iz£z>E.mm<D\s.Tma (t, v ) A<i5it$+i 

Tl^&o 9 1 liCPU9 Ot^t'J 9 2 'CXTSb 

•So i£T^a (t, v) itwzvtmLtz^^izs.mmt 
&tf*px h— ?miEv<Dp3a-c&y. ^U9 2f»ji: 
i*jsatmt;&i;*px h— v«>#ffl[i:»-r*-T— 

[0 0 4 0] H11 OIC-27PX t* — 5lZ&Z&&0)E.ttm 
PX h— S'OTS&T'&a., T1. T2l*|2|4lCfcMtSS^ 

^(Da*(iai;fi/jxMT^.-s5. ^pxi — ^aniii o 

VSr/2 0 VOTJf^cD^— J^UfeS. EH0fr£ 



[1 -a [T (N-1 ) „ v (N) } ] ) 
(1) 

s(i. j)/Tc(i, j ) £BHR < i , j) Wpx 
h—?fflIEfiiCMP (i. j) tffcU WTOS (2) 

[0 0 3 8] 

Tc ( i , j ) (2) 

fcy. *PX t~-t>\B}&t}<&<tj:ZtBiMmt>mTLX 
¥f<<Dtft>fr&o ^PXI — <7nE.O)*L$iUz^>l\Xft 
tilt. ®E2 0VCD^*<1 0 V(CJ±'<TJ5*-fS<0i5TA< 
XZlWtffrfr&o JSS^A^T2(Di:^l*-j7 P X I — £ 
£ S 1 1 T * S^ig l± L I \ 0 
[004 1] ^|J57 flOSsS^—* £ T 

(i, j) ir-T&o Wfo-T— $ >^E'J 5 7fl)f- 
1/WhtT5t. T (i, j) |*0A>C,2 5 53iX'<D 
S^OTiii^t-Sc S^v j -'5'MIES|5 7 5 1*. £-T5C 

(D . (2) zm^xswrniztt-tztfiiEmcMP 

( i . j ) £CMP ( i , j ) fSLT. S^^— Si T 

(i. j) *ftyit. l^l. aif-ST (i. 

j) OT4>|C|*1 /W h-T-a^T#^g^CDfii2 5 

^.sta>A<aiT< -sjti^&So t (i, 

j ) CD^CDS^filTmaxt 1 /<^r hTSSST ^•56^(7) 
fit 2 5 5t^tt$5-r^, 0 CCT'Tmax^2 5 5^t>fflIE 
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ZftOo Tmax>T1(7)«^lcli^a^7 r — £t (i, 
j) fZ*5C (3) <Dft£:£^oT, ±8*7*— **<0* 

T(i, j ) =T ( i , j) /Tins 
[0043] fcfc\ *3U6»»-ettJa±(Z)ct5^Lr* 

1 0£|BE!)LTI^*><, a^-^T (i. j) £^IE 
tf»ft<D«l^a*£fr?Ci L*U 

i*-*o)«jEtnr-e+»fti«a)a#*Bi*ct*<T? 

T% **16»»rf*liiEtf»a)t»yilLI4Lri^j:L^o 

T= { (T1-T2) /255) x a 
[0 0 4 6] iKAS$x?i 0CDiijmiS$$8t4 8 01 

me 4 on*i-*-* 0 01 5 izxnasF*?- 1 oo> 

a^Uffi^ ^"To £±ft(DIi3K*<if* ( 1 . 1 ) . £T 
fttfmm (1. 480) , *±ft#iH* (6 4 0, 
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